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TSNAs Release of Heat-Not-Burn Tobacco Materials
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(1. Shanghai New Tobacco Product Research Institute, Shanghai 200082, China; 2. Shanghai Tobacco Group Co., Ltd., Shanghai
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Abstract: In this work, the tobacco-specific nitrosamines (TSNAS) release behavior of reconstituted tobacco particles (RTPs) for
heat-not-burn product (HNB) when heated has been investigated, and some influence factors, such as the glycerin content of tobacco
material and the heating temperature, have been studied. Besides, the relationship between the release of NNN and NNK has been
explored. NNK and NNN release amounts increased with heating temperature, and When the temperature reached 240 °C, the
increment decreased; NAB release amount increased with the increase of temperature; NAT release amount increased with the
increase of temperature first, and became stable after the temperature reached 240 “C. Meanwhile, the addition of glycerin to RTPs
can reduce the release of TSNAs to varying degrees. Hence, glycerin content of RTPs and the heating temperature have both been
shown to considerably influence the release values of TSNAs, while appropriate glycerin content and relatively low heating
temperature could reduce the release of TSNAs efficiently. Besides, when NNN was added to RTPs, NNK release amount increased
significantly, so it could be conjectured that the increase of NNN content in RTPs may promote the release of NNK in aerosol.
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N- 99% RCI Labscan
TSNASs TSNAs TEDIA
TSNAs (NNN) 4-(N- Sigma-Aldrich Sigma-Aldrich
-N- )-1-(3- )- (NNK) N- Sigma-Aldrich
(NAB) N- (NAT) N- rac N’-itrosonornicotine
4-(N-  -N- )-4-(3- - (NNA) NNN > 98% N-
NNK  NNA 4-(N- -N- (R,S)-N-Nitrosoanatabine NAT > 98% N-
)-1-(3- )- (NNAL)  4-(N- -N- (R,S)-N-Nitrosoanabasine NAB
)-4-(3- )- (iso-NNAL) 8 > 98% 4-(N- -N- )-1-(3- )-
NNN NNK NAB NAT 4 4-(Methylnitrosoamino)-1-(3-pyridyl)-1-butanone
HPHC NNK > 98% -N- rac
TSNAs N’-Nitrosonornicotine-d4(NNN-d4) > 99%
IARC NNN  NNK -N- (R,S)-N-Nitrosoanatabine-2,4,5,6-
NAT NAB d4(NAT-d4) > 99% -N-
(571 (R,S)-N-Nitrosoanabasine-d4(NAB-d4) > 99%
TSNAs -4-( )-1-(3- )-1-
4-(Methylnitrosoamino)-1-(3-pyridyl-d4)-1-butanone
(NNK-d4) > 99% TRC
TSNAS CFPs Whatman 44mm
[8-15] CNW GOEQ-003352
METTLER TOLEDO CPE205
HNB 0.01mg  Agilent 6890B Milli-Q50
HNB  HPHC MILLIPORE Agilent1290
TSNAS Agilent AB SCIEX
QTRAP 5500 AB SCIEX KQ-700DE
HNB TSNAs :
1000 W
HNB !
HNB 8 mm 6 mm
HNB 6 mm 2 mm
TSNAs 8 mm 6 mm
NNN  NNK 1.6.cm
1
1.1 SM400 20 Filtrona
6890N

7% 1~2 mm 28 cmx 31 cmx 16 cm
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Fig. 1 Sketches of quartz tube (L) and the quartz tube filled
with sample (R)
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Fig. 2 Sketches of the modified Agilent 6890N oven: top
view (L), front view (R)
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Table 1 Water and glycerin contents of the prepared
samples %
Samples Water Glycerin Dry weight
A 14.29 0 85.71
B 14.78 10.58 74.64
c 15.47 28.89 55.63
D 16.08 28.04 55.88
D NNN C 10  Note: NNN content of sample

D is 10 times of that of sample C.

122 TG
20~25 mg Pt N2
20 mL/min 40 mL/min
35 C 500 C 20 C/min 500 C
5 min TG TG
TG DTG
123 TSNAS
1
5 min
1ISO 4387
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30s 20 3
1.2.4 TSNASs
CORESTA N° 72
TSNAS TSNAs
2 TSNAs
Table 2 TSNAs contents of the prepared samples ng/g
Samples NNK NNN NAB NAT
A 83.4 172.7 28.4 333.0
B 85.6 177.5 29.3 324.4
C 85.7 183.9 312 309.3
D 86.4 1771.2 29.5 305.1
TSNAs

Note: Data shown in the table are the TSNAs contents of water and glycerol
free dry RTPs materials.
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Fig. 4 Effect of Glycerin content and heating temperature on TSNAS release behavior of RTPs samples
2.3 NNN NNK 3 C D NNK NNN
Table 3 NNK and NNN release amounts of sample C and D
2 TSNAs 4 P
ng/g
TSNAs NNK NNK NNN
Temperature/'C c D C D
NNN 180 395 89.1 713 978.5
C NNN 240 106.6 181.7 116.7 1100.9
300 136.9 186.3 86.3 750.7
NNN NNN 10
D NNN  NNK TSNAs
CD 180 240
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